Decreased intestinal absorption of Ca2+ occurs in response to treatment with disodium ethane-l-hydroxy-1,1-diphosphonate (EHDP). The effect is due to decreased 1-hydroxylation of calcidiol (25-hydroxycholecalciferol) in the kidney. In an attempt to establish whether impairment of vitamin D metabolism at steps beyond kidney hydroxylation occurs due to treatment wih EHDP, chicks were depleted of vitamin D and were treated with calcitriol (1,25-dihydroxycholecalciferol) as their sole source of the vitamin. The chicks were then divided into two groups, one being treated with EHDP while the second group served as control. Intestinal absorption of Ca2+ in the EHDP-treated group was found to be impaired, along with decreases in concentrations of calbindin D28K (the 28 000-Mr vitamin D-dependent Ca2+-binding protein). When the chicks were dosed with 13H]calcitriol, significantly lower concentrations of the sterol were detected in the duodena of EHDP-treated birds. Measurement of levels of receptors for calcitriol in duodena showed no difference between groups, but levels of calcitriol in sera were considerably lower in the EHDP-treated group along with the elevated biliary and urinary excretion of glucuronidated conjugates. It is therefore concluded that treatment with EHDP results in increased catabolism of calcitriol in addition to the known suppression of the renal production of the hormone.
INTRODUCTION
Diphosphonates are potent inhibitors of bone resorption [1] and of the formation and dissolution of Ca3(PO4)2 crystals in vitro [2] . One of the diphosphonates, EHDP, when given to animals in large doses, has been shown to inhibit bone mineralization [3] and to decrease the intestinal absorption of Ca2+ [4] [5] [6] . The latter effect is due to decreased 1-hydroxylation of 25(OH)D3 in the kidney [8] [9] [10] . It has been suggested, however, that the influence of EHDP on the metabolism of vitamin D is a consequence of the effect of the diphosphonate on bone mineralization rather than a direct effect of the drug on the hydroxylating enzymes [8, 10, 11] . On the other hand, the effects of EHDP on the metabolism of calcitriol were never assessed. In the present study we assessed the metabolism and expression of calcitriol in calcitrioltreated chicks dosed with EHDP.
EXPERIMENTAL
One-day-old chicks (Gallus domesticus) were depleted of vitamin D by feeding them a vitamin D-defi6ient diet [12] for 3-4 weeks, and then treated with calcitriol. Each chick was injected daily, subcutaneously, with 0.1 ,ug of calcitriol for additional 3 weeks. A week after calcitriol treatment had begun, the chicks were divided into two groups. One group was dosed daily for 2 weeks with 20 jug of EHDP/g (intramuscularly), while the second group served as control. At the end of the 2 weeks treatment, duodenal absorption of 47Ca2+ was determined by the 'in situ'-ligated-loop technique [13] . The chicks were then killed and duodena, blood, tibiae and femurs were removed for further analysis. The duodenal concentration of CaBP was assayed by a radioimmunodiffusion technique [14] , and the level of specific calcitriol receptors in the duodenum was determined by a competitive binding assay [15] . Femurs were ashed, tibiae were fixed in formalin, and routine histological examinations were carried out. In another experiment chicks were dosed as described above with calcitriol and treated with EHDP, but 3 days before killing each chick received a daily injection of 1 ,uCi of [3H]calcitriol. Plasma was prepared, and kidney, duodenum, liver, gallbladder and bone were removed, the lipids extracted [17] and analysed for calcitriol content by h.p.l.c. [18] . In other chicks, plastic tubes were placed in their common bile duct and ureters, and bile and urine were collected for 24 h after intravenous injections of 1 ,sCi of [3H]calcitriol.
The collected secretions at each time interval were extracted for lipids and the chloroform-soluble metabolites were analysed for calcitriol by h.p.l.c. The watersoluble derivatives were analysed as described above after 24 h incubation at 37°C with , 8- All data are expressed as means + S.E.M. Student's t test was used to determine the statistical significance of the results.
RESULTS
Chicks, treated with calcitriol as their sole source of vitamin D and dosed with EHDP for 2 weeks, absorbed Ca2+ significantly less than did control birds (Table 1) . One week of treatment with EHDP had no effect on the duodenal absorption of Ca2+, and therefore all the subsequent studies were performed on chicks treated with EHDP for 2 weeks. The effects of EHDP treatment on various parameters known to be affected by calcitriol are shown in Tables 2 and 3 . A significant reduction in Table 4 . Significantly reduced levels were noted in all tissues obtained from the EHDP-treated chicks, despite the fact that both groups of birds were of the same body weight and were dosed with an identical amount of [3H]calcitriol. This apparent loss of calcitriol in chicks treated with EHDP led us to measure biliary and urinary excretion of calcitriol and its derivatives. As seen from Table 5 and Fig. 1 , chicks treated with EHDP excrete more radioactivity in their bile when compared with the control group. Biliary extraction peaked at 4-6 h after the administration of [3H]calcitriol, and most of the excreted material was in the form of glucuronidated conjugates (Table 5 and Fig. 2 ). The representative typical elution profile illustrated in Fig. 2 The concentration is expressed as the total radioactivity in 10 #1 of bile. *, Control group; 0, EHDP-treated group.
Details are given in the legend to Table 5 . Table 5 . Fraction no. 20 co-runs with authentic calcitriol. Table 6 . Urinary excretion of radioactive calcitriol derivatives Plastic tubing was placed over the ureters, and the urine was collected for 24 h after intravenous injection of 1 ,uCi of 3H-labelled calcitriol. Under local anaesthesia with 1 % Lidocaine, the end of the urinary tract (at the cloaca) was exposed, and a plastic tube 3 cm long and of external diameter 4 mm was placed over each ureter end. The tube was kept in place by a suture. The urine was collected, at times indicated in the Table, 
